The clinical course of 47 patients with posterior scleritis is reviewed. Though clinical presenta tion varied widely, 73% of the patients presented with a visual acuity of 6/18 or less. Because the posterior scleritis was not always associated with pain or with anterior scleritis, the diag nosis was often not considered when the patient was first seen. The most common findings in the fundus were disc sweUing, retinal detachment, and macular oedema and the most useful in vestigation was B scan ultrasound. No common aetiology was found, although 60% had a sys temic disorder which was accompanied by a vasculitis. Those who were diagnosed and treated with the minimum delay had the most satisfactory visual outcome. However, there appears to be a group of patients with no underlying systemic disease who fail to respond to intensive therapy, and lose vision. A new sub-group of West Indians with the disease is described. The histopathology of 7 cases confirmed the presence of scleral vasculitis of the vessels in and around the sclera in all the specimens. Other significant findings include inflammatory swelling and focal loss of pigment epithelium together with choroidal vascular closure. This could ac count for the fluorescein angiographic findings.
Posterior scleritis is an inflammatory disorder involving the sclera and episclera of the post erior segment of the eye. It may be associated with anterior scleritis, and may spread to involve muscle and other orbital tissue, or to involve choroid and retinaJ.2,3. The clinical presentation is very variable as it depends on the exact site of the inflamma tion. This makes the diagnosis difficult. 4 ,5 Later in the course of the disease, complica tions may further obscure the primary condi tion. 6 Early diagnosis and initiation of appropriate therapy are essential because delay in treatment inevitably leads to some loss of vision. The presentation and clinical course of a series of 47 patients are described.
Materials and Methods
A retrospective analysis has been made of 64 eyes of 47 patients with posterior scleritis. Forty one of these were examined in the Scleritis Clinic at Moorfields Eye Hospital and six patients came to our notice through the Pathology Department where their enucleation specimens were examined.
Results

Sex, Race, Age
Of the 47 patients studied, 28 were female and 19 were male. Forty two were caucasian and the remaining 5 were of West Indian ori gin. Their ages at presentation ranged from 12 to 87 years. The mean age of all patients was 49 years. The mean age of the caucasians was 57 years; that of the West Indians was 19 years. The mean age of the females, 54 years, was higher than that of the males, 42 years. However, the average age of the males was weighted by 4 young West Indian patients.
Symptoms
The symptoms on presentation are given in Table I . Forty three patients (91 %) com plained of pain of some degree. Of these, only 5 described severe, intolerable pain, which prevented sleep. Three patients noted an increase in their pain on ocular move ment. Six described radiation of pain to sur rounding structures, such as the brow and the Jaw. Thirty six patients (76%), noted a red eye initially. Two other patients developed a red eye later in the course of the disease. Of these, 34 had anterior scleritis and 19 had anterior uveitis. Eighteen patients had both anterior uveitis and anterior scleritis. One patient had neither.
Signs
Site of the inflammation. Five of the 9 pre senting with posterior disease alone did not develop anterior disease during the follow-up period (Table II) . Of those presenting with anterior disease alone 14/15 developed post erior disease at a mean interval of 1.75 years.
(Range immediately to 7 years). The interval in the remaining patient was uncertain. Twelve patients presented with bilateral scleritis, 10 with bilateral posterior scleritis. At the end of the follow-up period, 24 patients had developed bilateral scleritis: 17 of these had bilateral posterior scleritis.
Visual acuity. A profound loss of visual acuity (6/36 or less) was evident in 54% of eyes. (Table III) .
Some external manifestations are listed in Table IV . The maximum degree of proptosis noted was 5mm. In 3 eyes, the degree of proptosis was not measured. Three patients had impaired ocular movement without an associated proptosis. No ocular nerve palsy was found.
Uveitis
Of 64 eyes, 45 (70%) had uveitis. Anterior uveitis was present in 35 eyes, posterior uveitis in 33 eyes, and both anterior and post erior uveitis in 23 eyes.
Shallowing of the anterior chamber
Shallowing was noted in 9 eyes, although it was not actually measured. Of these, ring choroidal detachment was noted in four.
Glaucoma
Eleven eyes had raised intra-ocular pressure on presentation. One had angle closure sec ondary to choroidal detachment. Five had anterior uveitis, and seven had anterior scleritis involving the limbus. Two had both anterior scleritis involving the limbus and anterior uveitis. The most common signs were optic nerve swelling, (Fig. 1) , serous detachment of the retina (Fig. 2) , and macular oedema. Choroi dal folds were noted at the posterior pole in 7 eyes. In addition to those with macular oedema, a further 5 eyes were noted to have areas of peripheral retinal oedema, unrelated to clinically obvious subretinal masses. Reti nal vasculitis was not noted clinically in any of these patients. However, it was de monstrated on fluorescein angiography in one patient. Pigment epithelial elevations were situated at the posterior pole. Intrareti nal cream or white lesions resembling hard exudates were described in 8 eyes. They were not reported in relation to subretinal masses, or retinal oedema. They occurred both at the posterior pole and in the peripheral retina. Four patients had scattered, flat, mid peripheral, orange, yellow or pale mottling, at the level of the pigment epithelium, unre lated to obvious subretinal masses. Optic neuropathy was the feature which was com mon to the group of young, male, West In dian patients but no other combination of clinical signs could be associated with any particular grouping of patients, based on age, sex or associated disease. Eyes commonly had more than one fundal manifestation. Of the 17 with macular oedema, 11 had optic neuropathy, and three a sub retinal mass in addition. Of the 29 eyes with optic neuropathy, seven also had retinal detach ment. Except for one patient, all those with ring choroidal detachment also had serous re tinal detachment. Fluorescein angiography was carried out on 17 patients. Although uveitis and vitreous haze often rendered the view indistinct, the investigation was found to be useful in distin guishing central serous retinopathy and ser ous retinal detachment associated with post erior scleritis. (Fig 3) . 8-scan ultrasonography was carried out on 20 patients. This test has become useful in re cent years when improved techniques have allowed the reliable demonstration of thick ened posterior ocular coats. The characteris tic signs are illustrated in Figure 4 . These in clude thickening of the sclera and choroid, and an echo free region between the post erior border of the sclera and Tenon's cap sule, indicating retrobulbar oedema.
Computerised axial tomography was car ried out on 4 patients. However, it was help ful in making a diagnosis in only one.
Associated Systemic Disease
Sixteen patients (34%) were found to have an associated systemic condition (Table VI) . The most common was rheumatoid arthritis, which was present in 12 patients. Eleven pa tients had more than one associated condi tion. Apart from those listed, 2 patients had thyroid antibodies, and a further 3 had gas tric parietal cell antibodies. None of these pa tients had overt clinical disease affecting these organs. In one patient who was sus pected clinically of having Wegener's Granulomatosis several biopsies of sinus, lung, and skin tissue revealed a non-specific arteritis. Three patients died during the fol- 
Follow-up
The mean follow-up period was 4.90 years.
The range was 12 months to 19 years. A fol low-up of 2 years or more was obtained in 82% of patients. Posterior scleritis is often a recurrent or chronic condition (Table VIII) .
Twenty patients suffered recurrent episodes.
Of these, 8 remained quiescent between episodes only on maintenance therapy. 14.90
1.0 to this protocol. Twenty nine patients were managed initially, for varying periods, and six managed wholly, at other centres. The mode of treatment of the entire series of patients, and its duration are shown in Table  IX .
Of the six patients who responded to N.S.A.1. agents, none had an associated sys temic disease and their scleritis improved within 2 weeks of starting treatment. A seventh patient was only given N. S.A.I. agents. He never settled was not given any other treatment, and the eye was enucleated before a diagnosis was made. This patient had rheumatoid arthritis, and colitis.
Of those treated with systemic steroid with or without N. S.A.I. agents, (29 patients), 5 failed to settle. The disease remained quies ant in one patient on maintenance therapy alone. Of this group, 36% had an associated systemic disease. Eleven patients required either cyclophosphamide or azathioprine in addition to systemic steroid. In 7 of the 11 patients this was administered by pulsed therapy. In spite of this three failed to settle. Fifty-four per cent of these patients had an associated systemic disease. One patient, whose retinal· detachment failed to settle after 11 months of systemic steroid and cyc lophosphamide therapy, underwent surgical exploration. A grossly thickened sclera was found, constricting a vortex vein. A window of sclera was removed, relieving the constric tion. The retina rapidly re-attached post operatively and has remained so for the fol low-up period of 15 months.
Forty patients were treated on systemic steroid for a mean period of 17 months and eleven required either azathioprine or cyc lophosphamide in addition. The drugs used added considerably to morbidity. Sixteen patients (34%) developed one or more sys temic complications of treatment. These are listed in Table X . One patient died of a per forated peptic ulcer induced by systemic steroid, which was required for both her rheumatoid arthritis and scleral disease.
Visual Outcome
Patients are divided into 4 groups according to their visual outcome (Table XI) . Over 50% of eyes had a visual acuity of 6/9 or bet ter at the end of the follow-up period. The mean interval from the onset of symptoms to making the diagnosis is shorter in those with a better visual outcome. The delay in institut- ing adequate treatment affected the visual outcome. The most common cause being the effect of prolonged inflammation, and nerve fibre layer degeneration associated with optic neuropathy. Fourteen eyes had a visual Fig. 4 . B-scan ultrasound in eyes with posterior scleritis. Serous elevation of the retina, thickened posterior ocular coats, and an echo-free region bet ween the posterior border of the sclera and Tenon's capsule (arrows). acuity ranging from N.P.L. to H.M. at the end of the follow-up period, (7 eyes were in this state when first seen) ( Table XII) . The mean interval from onset of symptoms to the establishment of the diagnosis and institution of treatment was longer in this group (Table  XII) .
West Indian Patients
Since this group of patients was considerably younger, their features will be considered separately, in addition to being included in the main group. Seven eyes of 5 patients pre sented with posterior scleritis. Four of the 5 patients were male. Their mean age was 19 years. The mean interval to diagnosis was 13.5 months. The visual acuity before and after treatment is shown in Table XIII. All had anterior scleritis and all had evidence of optic neuropathy. None had an associated systemic disease. Three patients suffered recurrent episodes of scleritis. Four patients were treated with systemic steroid, and one with a N.S.A.I. agent alone. Though the mean interval to treatment was long, this group responded rapidly to treatment. The longest period of treatment required was 4 months. Five of 7 eyes had a visual acuity of 6/12 or better at the end of the follow-up period. Permanent loss of vision was due to optic atrophy following prolonged optic nerve swelling.
Enucleation
Eight eyes were enucleated for various reasons (Table XIV) . Of these, the diagnosis was made only on histological examination in six. Six of these patients were female. Four had multiple systemic auto-immune disease. The remaining patients were well. The mean interval from onset of the condition to the establishment of the diagnosis was 13 months. Seven patients were treated with systemic steroid. However, 6 of these were not treated according to the protocol in use at present. None responded to treatment, and they suffered prolonged periods of inflamma tion (mean 42 months) prior to their enuclea tion.
Pathology
Material was available for examination in seven cases (Table XV) . Two of these, (cases 1 and 3) were scleral biopsies. These eyes were examined in celloidin, thus immunohis tochemistry was not possible. The dominant cell types found were chronic inflammatory cells. These were lymphocytes and plasma cells (7 cases), macrophages (4 cases), and giant cells (2 cases). Acute inflammatory cells were seen in 3 cases but were few in number. Active scleral vasculitis was noted in 6 cases. Previous vasculitis diagnosed by 'onion skin thickening' was present in another (case 1). Smudging and fragmenta tion of scleral collagen, with loss of polarisa tion was seen in 3 cases. Only 1 (case 2) had necrotising scleritis.
The choroid was involved in all enucleated eyes and was thickened with inflammatory infiltrate (Fig. Sa) .
' Choroidal vasculitis was noted in 4 cases, and onion skin thickening with occlusion of vessels in one of these (Fig.  Sa) . No evidence of choroidal infarction was found.
In 2 cases the retinal pigment epithelium (RPE) was absent focally with inflammation in the surrounding RPE (Fig. 5b) . These RPE.\esions were in continuity with underly ing choroiditis and scleritis. Retinal vascular cuffing was noted in 4 cases (Fig. 6 ). How ever, retinal vasculitis was not found. Sub neuroretinal exudate was found in 2 cases, and was related to areas of scleral vasculitis.
Discussion
Posterior scleritis has many features which are shared with other diseases. Thus it has been confused with angle closure glaucoma, optic neuritis, central serous retinal detach ment, pigment epithelial detachment, rheg matogenous retinal detachment, primary4 , 7 .8 or secondary 9 choroidal tumour, orbital inflammatory disease or mass, the uveal effu sion syndrome, placoid pigment epitheliopathy, accelerated hypertension, and Harada's syndrome. Although these patients present early because their symptoms are difficult to ignore, the diag nosis is often delayed. This is borne out by this study, in which the mean interval from presentation to diagnosis was over 7 months. The diagnosis of posterior scleritis is aided by a high level of suspicion and confirmed by ultrasonography. Thus posterior scleritis is almost certainly a more common condition than has been previously supposed. 4.6 This series of 47 patients is similar in age and sex distribution to those previously described, s .lO.ll except for that of Singh et al12 eight of whose 9 cases were male.
The most common presenting symptoms of this series were pain and loss of vision. Those with posterior disease alone had either no pain or pain of a mild degree. The pain may almost certainly be ascribed to anterior scleritis,S which was present in 81% of patients. Other possible causes of pain include Tenonitis, stretching of nerves pas sing through Tenon's capsule and sclera;4 and optic neuritis associated with inflammation of the nerve sheath. 12 A poor corrected visual acuity of 6/18 or less was noted in 73% of eyes at presenta tion. This contrasted with the near normal visual acuity of Singh's patients.1 2
Anterior scleritis was present or had occur red in 81 % of our patients. Evidence of post erior disease should therefore be sought throughout the course of any episode of anterior scleritis, but equally, the absence of anterior inflammation should not preclude the possibility of posterior scleritis. Uveitis was present in 69% of eyes. This is a consid erably higher figure than that seen in anterior scl e ritis alone.1O The presence of uveitis with anterior scleritis, therefore, is a useful indi cator of posterior disease.
Only one patient developed glaucoma as a direct result of posterior segment disease, and presented with angle closure glaucoma. This mode of presentation has been documented in the past. 13 The remaining 11 patients with glaucoma had uveitis or scleritis involving the drainage area, or both. This agrees with the observation of Wilhelmus et al14 that damage to the trabecular meshwork by uveitis and overlying corneoscleral inflam mation is the most common cause of raised intra ocular pressure in scleritis.
A wide variety of fundal signs is seen in posterior scleritis4 .5, 1 5 . 1 6. These include optic disc swelling, retinal detachment, macular oedema, subretinal mass, choroidal detach ment, choroidal folds and pigment epithelial detachment. This presentation should not be overlooked in children. These patients may be pain free and without evidence of anterior scleritis or uveitis. The diagnosis of posterior scleritis should be considered, therefore, in any patient with a fundal lesion, in whom a firm diagnosis has not been made. Apart from the association of optic disc swelling with the group of young West Indians no other manifestation could be associated with any particular subgroup of this series based on age, sex, or associated systemic disease.
Ultrasonography is the most useful investi gation since it provides diagnostic signs of posterior scleritis17•18 and see Fig. 4 . U nfortunately the angiographic features whilst help ful are not absolutely pathognomic of post erior scleritis. For example, the dark choroid, shown in Fig. 3 is seen in other con ditions and in posterior scleritis, may be due to choroidal vascular occlusion, and/or mask ing of choroidal fluorescence by thickened, inflamed RPE, since both are seen on his tological examination.
The natural history of posterior scleritis is not benign. Six of the 8 enucleated specimens were undiagnosed cases of posterior scleritis. Furthermore, those cases whose diagnosis and treatment were delayed longest had a very poor visual outcome.
When the interval from onset of posterior scleritis to initiation of treatment was short, the visual outcome was most favourable. Even so 3 patients who were in excellent health and were treated energetically at pre sentation lost vision permanently. Apart from their poor therapeutic response, ini tially they were indistinguishable from others.
Though the patients in this series were not treated according to one protocol, at least 85% of patients were treated on long-term systemic steroid for a mean period of 21 months. The associated morbidity was con siderable. Pulsed intravenous steroid and other immunosuppressive therapy were introduced to minimise the side effects of steroids. 19 ,20 ,21,22 Sixteen patients (34%) had an associated systemic disease. This is less than that reported with anterior scleritis. 1 0 It was these patients who more often required systemic steroid with additional immuno-suppressive therapy and needed longer periods of treat ment.
The seven cases that were examined his tologically illustrate the wide range of fea tures that are seen in posterior scleritis. Loss of RPE, which has not been noted before was seen in 2 cases. This retrospective examina. tion confirms the previous observation 2 3 that chronic inflammatory cells are prevalent and: the presence of mast cells is a prominent fea ture. Increased numbers of mast cells were seen in 3 cases. These cells are thought to initiate the cascade of T cell-mediated delayed hypersensitivity, and influence B celt cycles and the secretion of vasoactive fac tors. 24 Only one of the 7 cases was of the nec rotising variety. 23, 25, 26 Histology, in this instance, shows the typical smudged and fragmented collagen with widespread granulomatous change. Evidence of scleral vasculitis was noted in all 7 cases, confirming that a vasculitis is an underlying feature of scleritis.4
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